American 
POTATO JOURNAL 


Volume 28 September, 1951 Number 9 


CONTENTS 


Announcement of Annual Meeting Inside Cover 


Response of the Potato to Field Application of Maleic Hydrazide— 
E. J. Kennedy and Ora Smith 


A Method of Indexing Potatoes for Virus X by Use of Petiole or 
£ \ 


Tuber Juice—Wm. G. Hoyman 


Effect of Soil Reaction on the Performance of Certain Scab-Resistant 
and Susceptible Potato Varieties—J. H. Ellison, W. C. Jacob 


and H. C. Cunningham 


Official Organ of 
THE POTATO ASSOCIATION OF AMERICA 
NEW BRUNSWICK, NEW JERSEY 


a 
| 
a 
Ve 
call 


ANNUAL MEETING 
of 
THE POTATO ASSOCIATION OF AMERICA 
December 11 - 12-13, 1951 
Netherland-Plaza Hotel 
Cincinnati, Ohio 


Joint meetings will be held with The American Phytopathological Society, 
December 11, and with The American Association of Economic Ento- 


mology, December 13. 
Abstracts of papers for all sessions must be in the hands of Ora 


Smith, Secretary, by October 8. 


INDEX 
AMERICAN POTATO JOURNAL 


Your copy of the index of authors and subjects of the first 26 volumes 
of the American Potato Journal is still available for only $3.00. 

Every subscriber to the American Potato Journal should have a copy 
of this valuable listing of authors and subjects for reference. 


Order your copy now. Request your library to secure a copy also. 
Send remittance to John C. Campbell, Treasurer, Potato Association 
of America, New Brunswick, New Jersey. 


We are dispensing with the blue cover temporarily as an economy measure. 


by 
= 
= 
| 
| 


American Potato Journal 


PUBLISHED BY 
THE POTATO ASSOCIATION OF AMERICA 
NEW BRUNSWICK, N. J. 


OFFICERS AND EXECUTIVE COMMITTEE OF THE POTATO 
ASSOCIATION OF AMERICA 


REINER Bonpe, President 


ta University of Maine, Orono, Maine 


G. H. Reman, Vice President ...................0...0000 University of Wisconsin, Madison, Wis. 
Joun C. CAMPBELL, Treasurer. ...............0.-.- Rutgers University, New Brunswick, N. J. 
Wa. H. Martin, Editor .....................0.0-000 Rutgers University, New Brunswick, N. J. 
H. A. Retrey, Past President .... Michigan Potato Growers’ Exchange, Cadillac, Mich. 
A. G. Department of Agriculture, St. Paul 1, Minn. 
ARTHUR HAWKINS, Director 00.........c..c.scse-ee-ee University of Connecticut, Storrs, Conn. 


Price $4.00 per year, in all countries 


Entered as second class matter at New Brunswick, N. J., March 14, 1942 under Act of March 3, 1879. 
Accepted for mailing at special rate of postage provided for in section 412, Act of February 28, 1925, 
authorized on March 14, 1928, 


RESPONSE OF THE POTATO TO FIELD APPLICATION 
OF MALEIC HYDRAZIDE* 


E. J. KENNEDY AND Ora SMITH 
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( Accepted for publication June 15, 1951) 


INTRODUCTION 


Since Schoene and Hoffman (5) first reported that maleic hydrazide 
inhibited growth of Bonny Best tomatoes, many lines of investigation 
have been initiated with this material on a large number of crop plants 
and weeds. Maleic hydrazide (MH) was first used for inhibition of 
sprouting of potatoes during the 1949-1950 storage season (3, 4). Results 
of further studies are presented here. 

Tuberization in the potato has been increased by high concentrations of 
MH. Barnard and Warden (1) report a slight increase in tuberization 
from 0.1 per cent MH applied two weeks after emergence and accompanied 
by a slight reduction in size. When 0.5 per cent MH was applied, tuber 
set was further increased but a smaller percentage of the tubers attained 
No. 1 size. Many second growth and aerial tubers formed. 


* Paper No. 341, Department of Vegetable Crops, Cornell University. 
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Denison (2) reported the effects of concentrations from 375 to 6000 
ppm on the Kennebec variety when applied on July 6, July 20 and July 
28, 1950. Yields of the early application showed a marked reduction 
increasing with concentration, while the second application gave a 
smaller yield reduction and the last application resulted in no significant 
reduction. Plants receiving the higher rates at the first application produced 
numerous small misshaped tubers. No difference was reported in the 
specific gravity of tubers from treatment or dates of application. 

Wittwer and Sharma (6) stated that MH inhibited sprouting of onions 
in storage when applied at concentrations of 2500 ppm when one-third 
of the tops were down, one week before all tops were down. There was 
a significant reduction in sprouting accompanied by a reduction in storage 
rots five months after storage when 500 ppm had been applied. Bulbs from 
plants treated with 2500 ppm MH showed normal internal structure with 
no effect on flavor, color or odor. Bulbs were planted at the end of the 
five-month storage period and remained dormant and sound for eight weeks. 
A similar response was reported by these same workers for carrots. 

Marshall and Smith (4) and Marshall (3) have reported effective sprout 
inhibition from 2500 ppm MH treatments to potato tubers when the 
material was injected into the tuber by sticking impregnated toothpicks in 
the tuber. Tubers immersed in a 2500 ppm solution of MH exhibited no 
control of sprouting. These data show that MH is not effective unless 
it enters the potato tissue. 


MATERIALS AND METHODS 


Sebago potatoes planted on June 12, 1950 were used in this experiment. 
There were 3 replications, 4 application dates (July 21, August 4, August 
18 and September 4), and 3 concentrations of MH in addition to a check 
plot which was not treated. 

The MH was made up in concentrations of 0.001, 0.01 and 0.1 per cent 
of the pure material in water using the 30 per cent diethanolamine salt 
of MH. 

On October 18, 1950, 10-hill samples of individual plants in each plot 
were harvested and observations made on the effect of MH on tuberization. 
Yield data also were taken. 

Potatoes of 2-inch minimum size were held in common storage until 
November 27, 1950, at which time 15-tuber samples weighing between 
2050 and 2171 grams each were placed in a 50°F. controlled temperature 
room. Observations on the loss of weight of each sample and the number 
of sprouts exceeding 1 cm. in length were made on January 25, 1951 and 
the samples replaced in storage. On March 30, 1951, all samples were 
removed from storage and the following data were taken: weight of 
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sample, number of sprouts more than 1 cm. in length, total number of 
buds producing sprouts or showing definite signs of growth and weight 
of sprouts over 1 cm. long. 


RESULTS 
Foliage Response. 

One week after the first spraying on July 21, there was no visible 
response to any treatment. Two weeks after the first spray, severe upward 
curling of the leaves of plants receiving 0.1 per cent MH was evident. 
Many small tubers were set close to the stems on very short stolons. 
There was no effect on flowering. The lower concentrations (0.01 and 
0.001 per cent) showed no visible effect. Four weeks after the July 21 
spraying, plants treated with 0.1 per cent MH _ still showed marked 
symptoms. By this time all the leaves were chlorotic, tightly curled 
upward, and the plants were stunted. Flowers were present on the 
unsprayed plants and on those which received lower concentrations, but 
they had either dropped off or were showing signs of abscission on the 
0.1 per cent plots. On August 18, no injury had yet appeared in any of 
the plants treated on August 4. 


Increase Tuberization from Use of MH 

Table 1 shows the increase in tuberization per 10-hill plots as a result 
of time of application and concentration. Only tubers over one-half inch 
in diameter were counted but observations were made of those of smaller 
size. Figure 1 shows the increase in tuber number and swellings from a 
plant treated with 0.1 per cent MH obtained at random from the treated 
plot compared with a non-treated plant. 


Tas_e 1.—Effect of date of application and concentration of MH on 
number of tubers per plant. 


Per cent | te Date of Application Ave. No. 
_July 21 August 4 | August 18 Sept.4 | sper Plant 
Untreated 970 | 677 | 583 6.50 7.20 
0.001 7.70 6.90 5.97 | 6.30 6.72 
0.01 | 787 | 697 5.73 6.30 = | 6.72 


0.1 


Ave. No. 
per Plant 9.12 7.29 6.12 6.28 7.20 


Dates of 


LSD 5 per cent 0.79 0.79 


| 
LSD I percent 1.06 | 


} 
f 
“onc Yates x 


704 THE AMERICAN POTATO JOURNAL | Vol. 28 


The number of tubers per plant was increased significantly when MH 
was applied about the time of initial tuber set. At later dates of application, 
there was less increase in tuberization. Rain shortly after spraying on 
August 18 may account for the lower stimulation of tuberization on this 
date. 

Decreased concentration of sprays and later applications resulted in 
fewer tubers per plant less than one-half inch in diameter. When 0.1 
per cent MH was applied early, the largest increase in tuber-like swellings 
occurred. The 0.01 per cent and 0.001 per cent applications resulted in 
a slight increase in number of swellings at the first two dates of application, 
but no increase was noted from the later applications. 

Table 2 shows the effect of dates of application and concentrations 
of MH on the average size of tubers over one-half inch in diameter. There 
was a significant reduction in average tuber size and an increase in number 
of tubers per plant. A highly significant reduction in size was obtained 
when MH was applied early as compared to later applications. 

The 0.1 per cent MH application resulted in a highly significant 
reduction in average tuber size compared with 0.01 and 0.001 per cent 
MH and with untreated. 


TaB_e 2.—Effect of date of application and concentration of MH on 
average tuber weight in grams. 


21 August4 | August 18 Sept.4 per Cone. 


| 
Untreated | | | 191 | 
0.001 187 190 
0.01 173 177 
0.1 103 163 


Per cent ____ Date of Application | Ave. Size 
MH 


“Ave, Size 
per Date of 
Application 156 180 


Dates of | 
_Application of MH 


24.9 24.9 
33.6 


Figure 2 shows the type of tuber injury resulting from early applications 
of a high concentration of MH. Figure 1 shows the tendency for treated 
plants to produce a large number of tubers with very short stolons. 

The abnormally shaped tubers in Figure 2a appear to be similar to 
“second growth”. Lateral swellings also appeared at nodes of the stolons 
where no growth is normally expected. 
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Fig. ~~ growths on tubers from plants treated with 0.1 per cent MH on 
uly 21. 
2b—Injury similar to “growth cracks” on larger tubers from same plant. 
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Figure 2b shows the type of injury caused on the larger tubers from 
use of 0.1 per cent MH early in the season. The large cracks appear to be 
similar to “growth cracks”. 

In general, the only plants showing abnormal tuber developments were 
those treated with 0.1 per cent MH on July 21 or August 4, or 0.01 per 
cent MH on july 21. 

Yields. 

Applications of MH did not cause a significant reduction in total yields 
nor in yields of tubers above 17¢ inches in diameter. However, injury 
was so great in plots receiving 0.1 per cent MH on July 21 and August 4, 
that no marketable potatoes were obtained. 

The yield of potatoes below 17@ inches in diameter was significantly 
increased by use of 0.1 per cent MH on July 21 and August 4 and was 
decreased significantly by the September 4 application. 


Effect of MH on Tubers Placed in Storage. 

Table 3 shows the response of tubers in storage to application of MH 
at different dates in the field. The last date of application resulted in 
a highly significant reduction in per cent total weight lost in storage and 
per cent loss other than sprouts compared with the first date of application. 
Rain several hours after application on August 18 probably caused the 
small sprout retardation in storage from that application. 

There was no difference between dates of application in per cent weight 
loss of sprouts. Application on the last date reduced the number of sprouts 
over 1 cm. long on January 25, 1951. 

MH increased the number of active eyes per tuber when applied late in 
the season. However, at the end of the storage season, there was no signi- 
ficant difference in the number of sprouts over 1 cm. long. 

The effect of the concentrations of MH on storage losses is shown in 
table 4. The 0.1 per cent MH concentration caused a highly significant 
reduction in per cent total weight loss, per cent weight loss other than 
sprouts and per cent weight loss of sprouts when compared with the 
other concentrations used. The 0.001 per cent MH concentration resulted 


in increase in per cent loss other than sprouts and per cent total weight 
loss that was significantly greater than the check. 


A highly significant reduction in the number of sprouts over 1 cm. long, 
three months after storage, was noticed with the 0.1 per cent MH treatment. 
After five months of storage, there was no significant difference in the 
number of sprouts over 1 cm. long. However, as shown in figure 3, the 
length of sprouts varies greatly and this is shown in per cent of weight 
lost from sprouts. 
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TasL_e 4.—Effect of concentrations of MH on storage behavior of tubers 
from field sprayed plants. 


Sprouts* 


| Per cent over 1 Cm. 


Per cent No. No. Sprouts* 
Concentration | Wt. Loss Per cent 


Total Active | over 1 Cm. 


March 


of Sprouts in Storage Tuber y 4 1951 30, 1951 


Sprouts 


Untreated 7.79 6.15 1394 | 5.1 39.1 49.0 
0.001 per cent | 8.28 696 | 1524 | 55 42.2 35.3 
0.01 percent | 7.36 5.62 1298 } 59 42.0 63.0 
0.1 percent! 5.94 2.65 859 | 74 23.4 47.3 


Used Other Than Wt. Loss Wt. Loss | Eyes per | Long — Jan. Long — 
| 
| 


Average | 7.34 ; 1269 | 60 36.7 53.7 


LSD Syercent 0.61 . 1.27 0.78 5.34 
LSD 1 percent) 0.83 1.71 1.05 7.21 


*Figures represent total per ‘“-tuber storage sample. 


Figure 3a shows that 0.1 per cent MH not only causes small sprouts in 
those eyes showing activity, but also shows the breaking of apical dominance 
with this concentration. A concentration of 0.01 per cent MH, while causing 
a slight reduction in sprout length, did not overcome apical dominance to 
any great extent. Figure 3b shows the sprout inhibition caused by the 
earlier applications of 0.1 per cent MH. The treatment 10 weeks before 
harvest (August +) was more effective in reducing sprouting and breaking 
apical dominance than the treatment made eight weeks before harvest 
(August 18). Figure 3c compares the effect of dates of application of 0.1 
per cent MH. Effective control of sprouting was obtained by spraying as 
early as August 4, but the injury to plants and tubers was high at this 
date. Increased sprouting from the treatment made eight weeks before 
harvest is probably due to rain shortly after the treatment was applied. 

From table 5 the effect of increasing concentration on decreased storage 
loss is noted when combined with later application dates. The later 
applications of higher concentrations of MH cause an increase in the 
number of active eyes, but do not show any difference in the number of 
sprouts over 1 cm. long. 
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Fig. 3a—Effect of 0.01 per cent and 0.1 per cent MH on retardation of sprouting 
in storage. 


3b—Effect of 0.1 per cent MH applied 8 and 10 weeks before harvest on 
retardation of sprouting in storage. 

3c—Effect of date of application of 0.1 per cent MH on retardation of sprouting 
in storage. Rain received shortly after the 8 weeks-before-harvest treatment 
may account for the increased sprout growth shown. 
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SUMMARY AND CONCLUSIONS 


. Three concentrations of MH (0.1, 0.01 and 0.001 per cent) were 
applied to Sebago potatoes at four dates during the growing season 
and compared with untreated potatoes. 

. A concentration of 0.1 per cent MH applied about the time of initial 
tuber set caused a arge increase in the number of tubers formed, 
severe injury to forming tubers and curling and chlorosis of foliage 
accompanied with stunting of growth. 

Foliage and tuber injury decreased with later applications and with 
less concentrated applications of MH. 

High concentration of MH (0.1 per cent) caused a reduction in 
weight loss of sprouts, also an increase in the number of eyes showing 
activity. 

In general, a high concentration of MH applied early in the growing 
season caused plant injury, but applied late resulted in a reduction in 
amount of sprouting in storage. 
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A METHOD OF INDEXING POTATOES FOR VIRUS X 
BY USE OF PETIOLE OR TUBER JUICE’ 


Ww. G. Hoyman’ 


Bureau of Plant Industry, Soils, and Agricultural Engineering, United 
States Department of Agriculture, North Dakota Experiment Station, 
Fargo, N. Dak. 


( Accepted for publication, June 10, 1951) 


During the maintenance of a foundation potato seed program it may 
be necessary to index large quantities of potato seed to determine whether 
the tubers are free of virus X and other viruses. Since virus X does not 
cause recognizable symptoms in most varieties of potatoes, it is necessary 
to use some method of detecting potatoes infected with this virus. Here- 
tofore, it has been the practice to inoculate indicator plants with the 
juice from potato foliage. The indicators most commonly used have been 
Capsicum frutescens (C. annuum), Datura stramonium and Nicotiana 
tabacum. Although use of such plants is recognized as the standard 
procedure, it is time consuming and may require considerable greenhouse 
space. 

There are indications from the researches of some investigators that 
tubers might be used as a source of virus X in indexing. Johnson (8) 
was the first to report the use of tuber juice as a method of testing potatoes 
for this virus. The extracts he obtained by straining the scrapings of 
freshly cut tubers through cheese cloth were used to inoculate tobacco. 
Although the 63 tubers he used were infected with virus X, only 38 per cent 
of the tobacco plants inoculated showed virus symptoms. He reported that 
the virus did not appear to be localized in the tuber. 

Burnett and Jones (3) attempted to facilitate the testing of potatoes 
for virus X by inoculating tomatoes with the juice from macerated tuber 
tissue in combination with tobacco mosaic virus. Their results with 
macerated foliage tissue were more reliable and they concluded that it 
was not practical to use macerated tuber tissue in testing potatoes for 
the presence of virus X. 

The juice from macerated whole tubers was used by van der Meer 
(11) for rubbing the leaf surface of C. frutescens, D. stramonium, tobacco, 
tomato and other less common indicator plants, but he did not indicate 
how satisfactory the method was. 


* Publication approved by Bureau of Plant Industry, Soils, and Agricultural Engineer- 
ing, United States Department of Agriculture; the North Dakota Agricultural Ex- 
periment Station; and the North Dakota State Seed Department. 

* Agent (Plant Pathologist), Bureau of Plant Industry, Soils, and Agricultural En- 
gineering, United States Department of Agriculture; Plant Pathologist, North Dakota 
State Seed Department; and Associate Plant Pathologist, North Dakota Agricultural 

Experiment Station. 
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In serological tests conducted by Gratia and Manil (6), the anti-X-virus 
serum produced flocculation in juice from tubers infected with virus X. 
Judging by the relative facility of flocculation, their results showed that 
the virus was more plentiful in the outer portion of the tuber. In a test 
conducted with 87 Erdgold tubers infected with virus X, David and Stormer 
(5) found that a 1:1 dilution of the juice from the pulverized vascular 
bundles of each tuber gave a positive reaction when rubbed on the leaves 
of C. frutescens. A method whereby the tuber was used as a source of 
inoculum and as an instrument for inoculation was developed by Bald 
and White (1). A tuber was drawn over a piece of coarse sandpaper to 
break the skin and the exposed surface rubbed on the carborundum-dusted 
leaves of 2 or 3 D. stramonium seedlings. In a series of experiments 
involving about 1,500 tubers, Bald and White reported that over 90 per 
cent of the tubers produced infection. Various degrees of symptom ex- 
pressions occurred, but some infected plants did not produce symptoms. 
Serological tests were conducted by Clinch (4), using extracts obtained 
from the skin and flesh of virus-X-infected tubers and the areas surrounding 
and including the dormant buds. Contrary to the results of Gratia and 
Manil (6), none of Clinch’s extracts flocculated with immune serum. 
From these results Clinch concluded that the quantity of virus X in 
dormant tubers was extremely small. 

According to Bawden, Kassanis and Roberts (2) the virus X content 
of different parts of potato plants varies but is sufficiently high everywhere 
tor successful transmission. When tests were made from dormant tubers, 
they found it was advisable to take inoculum from cortical tissues con- 
taining eyes rather than from storage parenchyma. No data were given to 
indicate how successful the tuber method was but they did report that 
D. stramonium was preferred to tobacco because it was more susceptible 
to infection. It was also indicated that a negative reaction in D. stramonium 
was no assurance that virus X was not present. In such instances the 
symptomless plants were inoculated with a strain of virus X known to 
cause symptoms in PD. stramonium to determine whether cross protection 
existed. Although Roberts (10) did not mention the technique or indicate 
how satisfactory tubers were as a source of virus X, inoculum from 
sprouts or a cone-shaped piece of tuber bearing an eye was used to 
inoculate tobacco and D. stramonium. Using the globe amaranth, Gomphrena 
globosa, as the indicator plant, Wilkinson (12) determined the virus 
activity of various portions of Green Mountain tubers infected with virus 
X. He made extracts from the sprouts, skins, eyes, bases of buds, cortices, 
vascular rings and piths and reported the sprouts to have the highest virus 
content. In general, there was a gradual decline in virus activity from the 
outside to the center of the tuber. 
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The reports reviewed indicate that variable results have been obtained 
by the use of tuber juice as a source of virus X. It is possible that more 
consistent results would have been obtained if a better indicator plant had 
been available. Because G. globosa is very sensitive to infection by virus 
X, the possibility of using this indicator for developing a tuber juice 
method of indexing was investigated. Previous to using the tuber juice 
method, potato petioles were used as a source of virus X. The present 
investigation provided an opportunity to compare the reliability of the 
2 indexing methods. 


EXPERIMENTAL PROCEDURES AND RESULTS 


The practice of indexing certified potato seed for virus X was started 
at the North Dakota Agricultural Experiment Station in 1946. The 
original procedure was to use the petioles of greenhouse-grown plants 
to inoculate C. frutescens in the following manner. Forceps dipped in 
alcohol and flamed were used to remove approximately 1% inches of a 
petiole from a potato plant. A sterilized putty knife was held in the 
other hand and used as a base for crushing one end of the petiole. The 
juice that was deposited on the putty knife was brushed to the surface 
of a carborundum-dusted pepper leaf with the crushed end of the petiole. 
No. 400 carborundum was applied to the pepper plants with a No. 119 
DeVilbiss powder blower. The putty knife was used to support the 
pepper leaf while the surface of the latter was rubbed with the crushed 
petiole. In order to obtain an ample quantity of juice to wet the surface 
of the pepper leaves thoroughly, it was sometimes necessary to crush 
the end of the petivle two or three times. Previous to indexing, it was 
always advisable to maintain an abundant amount of soil moisture in 
the greenhouse bench where the potatees were growing. After a pepper 
leaf was inoculated the putty knife and forceps were wiped with a cloth 
or paper towel, dipped in alcohol and flamed. In order that the instruments 
would not become too warm to hold comfortably, it was advisable to 
have 2 putty knives and 2 forceps. By using this indexing procedure 
it was not necessary to touch the pepper plants or the potato petioles 
with the hands. 

Three thousand one hundred and forty-five pepper plants have been 
used for indexing Triumph, Cobbler and White Rose varieties of potato. 
Of this number, there were 98 instances when virus X symptoms were 
not observed on the peppers and duplicate inoculations were made on 
other peppers to determine whether escapes had occurred or certain 
potatoes were free of virus X. In most cases the second inoculations 
were positive, and the few potatoes that were thought to be free of 
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virus X gave positive tests when indexed on G. globosa. It is possible 
that some of the 98 peppers showing no typical virus X symptoms did 
have pimples (Fig. 1) on the stems, for this symptom was not recognized 
when the indexing started. 


Fig. 1—Pimples on the stem of Capsicum frutescens. 


Variation in the expression of virus X symptoms was noted among 
the few varieties of peppers originally used. There were also instances 
of variability within a variety. Because of this, 36 varieties were finally 
tested in an attempt to find one or more that would be satisfactory. 
Although some varieties expressed symptoms quicker and more consistently 
than others, no variety was found to be a dependable indicator of this virus. 

Soon after Wilkinson and Blodgett (13) announced the use of G. 
aglobosa as an indicator for virus X, the author used it instead of C. 
frutescens. From 1948 to 1951, 5,135 potato petioles have been rubbed 
on a corresponding number of globe amaranth leaves, and there have been 
no indications that a virus-X-infected potato failed to produce the typical 
local lesions on this indicator. Wilkinson (12) gave some of the cultural 
characteristics of G. globosa and indicated the procedure used in making 
his inoculations. He reported that the young leaves were more susceptible 
to infection than the older ones. There may be a tendency to ignore this 
fact if a sufficient number of indicator plants are not available when a 
large number of potatoes are being indexed. Fewer lesions are produced 
on the older leaves and it is possible that escapes may occur. 

Preliminary tests (7) of rubbing tuber juice on G. globosa indicated 
that this procedure might be a practical method of indexing tubers for 
the presence of virus X. The first test was conducted March 1, 1949, with 
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120 Pontiac tubers known to be infected with this virus. Within one 
week after the inoculations were made, all the globe amaranth leaves 
showed the typical local lesion symptoms of virus X. The procedure was 
somewhat similar to the petiole method given above. G. globosa leaves 
were numbered with India ink to correspond to the numbered tubers 
and No. 400 carborundum was applied to the leaves with a No. 119 De- 
Vilbiss powder blower. With the blade of a knife dipped in alcohol and 
flamed a piece approximately 1% inches in diameter was cut from the 
stem end of a tuber. The stem end was used in preference to any other 
part so that the symptoms of any diseases that might be present in that 
portion of the tuber would be evident. Immediately after the tuber was 
cut a piece of paper toweling was held in one hand under the leaf in order 
to support the latter while it was rubbed with the cut surface of the tuber. 
The procedure and the equipment used are shown in figure 2. It is 
important that the leaf be rubbed as soon as the tuber is cut, because the 
tuber juice disappears as time elapses. The knife was wiped with a cloth 
or paper towel and sterilized before the next tuber was cut. A piece of 
new paper toweling was used for supporting each leaf. When certain lots 
of seed are being indexed by this method it may be necessary to grow 


j 


Fig. 2—Technique and equipment used for indexing potatoes for Virus X on Gomphrena 
globosa by the tuber juice method. 
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plants in the greenhouse so that they can be observed for other virus 
infections. In such cases an eye should be included in the piece that is 
cut from the tuber. 

The tuber juice method was used to index additional Pontiac tubers 
known to be infected with virus X as well as certified Triumph and 
Cobbler seed. Green Mountain tubers infected with virus X were also 
included in the experiment. The results of indexing tubers of these 4 
varieties are shown in table 1. Of the 3,770 tubers, 27 failed to produce 
symptoms on G. globosa the first time they were tested. When these 27 
tubers were tested by this method a second time all but 2 Cobbler tubers 
gave positive tests for virus X. An eye from each of the 2 Cobbler tubers 
was planted and the petiole juice gave a positive test on globe amaranth. 


TABLE 1.—Results of indexing four varieties of potatoes on Gomphrena 
globosa by the tuber juice method. 


Number Tubers | Number Tubers 
\ ariety Tested | Negative 


| 
Triumph . 


Green Mountain 


It is very probable that strains of virus X existed in the 3,770 tubers 
in table 1. In order to learn how reliable the tuber juice method was for 
testing tubers infected with mild virus X, a few Green Mountain tubers 
harboring mild virus X were obtained from E. S. Schultz of the Bureau 
of Plant Industry, Soils, and Agricultural Engineering. These few tubers 
were increased in 1949 and the increase was indexed in the greenhouse 
on D. stramonium by the petiole method. Three plants failed to produce 
any symptoms on PD. stramonium but gave positive tests on G. globesa. The 
tubers from which these 3 plants were grown were increased in 1950 and 
the increase of 112 tubers tested on G. globosa by the tuber juice method 
in November. All but one tested positive and the negative tuber gave a 
positive reaction when tested by this method the second time. 

In order to reaffirm that the Green Mountain tubers were carrying a 
mild strain of virus X, seed pieces from 66 of the 112 tubers were planted 
in the greenhouse during January 1951. In April, the petiole juice from 
‘ach Green Mountain potato was used to inoculate 4 D. stramonium var. 
tatula plants. Only 8 of the 264 indicator plants showed symptoms of 
virus X. In 6 instances the symptoms were mild and a moderate reaction 
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occurred in the other 2 plants. The check plants inoculated with virus 
X from Triumph showed severe mottling and necrosis. Twenty of the 
symptomless D. stramonium var. tatula plants were picked at random for 
inoculation with virus X from Triumph. The failure of virus X symptoms 
to appear in these 20 plants indicated that cross protection was complete. 
The same Triumph virus X inoculum produced severe mottling in the 
check indicators. 

The tuber juice method of indexing potatoes for virus X has certain 
advantages. It eliminates growing the plants and is thereby more rapid 
than using petiole juice. It saves the greenhouse space necessary for 
growing large quantities of potatoes. The greenhouse space can be used for 
G. globosa. A distinct advantage of this indicator is the fact that more 
than one potato can be indexed on the same plant. It also has the advantage 
of permitting test of tubers at any time during storage; the results of this 
experiment indicate that this is possible (Table 2). 


TaBLe 2.—Results of tuber juice indexing of 3,770 Triumph, Cobbler, 

Pontiac and Green Mountain tubers during the storage months 
(October through May). 

Number Number 

Month ___ Tested Negative 

October . 134 6 

November 643 

December 819 

January 2 

March . 120 

April 

May 


Ladeburg, Larson and Walker (9%) reported a delayed movement of 
virus X from the tubers into the aerial parts of some Chippewa and 
Sebago plants and stated that such instances make tests for the presence 
of virus X unreliable when based on sprouts or even young plants. The 
results of the present investigation with the varieties Triumph, Cobbler, 
Pontiac and Green Mountain indicated the petiole juice method was the 


most reliable. In the few instances where the tuber juice was negative, 
positive reactions were always obtained when the petiole juice was used. 
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SUMMARY 

. A petiole juice method of indexing potatoes for virus X is described. 

. Thirty-six varieties of Capsicum frutescens were tested in an attempt 
to find one or more that would be a dependable indicator for virus X. 
Considerable variability in the expression of virus X symptoms existed 
within and between varieties. No variety was found to be a dependable 
indicator. 

. Of 3,145 pepper plants inoculated with the petiole juice of Triumph, 
Cobbler and White Rose potatoes, 98 failed to show typical virus X 
symptoms. Further tests indicated that the 98 tubers were infected. 
Pimples on pepper stems were found to be a symptom of virus X 
and occurred concurrently with typical symptoms or during their 
absence. 

. Petioles from 5,135 potatoes have been rubbed on Gomphrena globosa 
leaves and there have been no indications that a virus-X-infected 
potato failed to produce the typical local lesions on this indicator plant. 

. A tuber juice method of indexing potatoes for virus X is described. 
The method may be used whenever the potatoes are in storage. 

. Of 3,770 virus-X-infected Pontiac, Triumph, Cobbler and Green 
Mountain tubers indexed on G. globosa by the tuber juice method, 
27 failed to give a positive test the first time they were tested. 
Twenty-five of the 27 negative tubers gave a positive test the second 
time they were tested. The remaining 2 tubers were positive when 
tested on G. globosa by the petiole juice method. 

. One hundred and twelve Green Mountain tubers carrying a mild 
strain of virus X were indexed on G. globosa by the tuber juice 
method. All but one gave a positive test and a second tuber juice 
test of this one tuber was positive. 

. When 66 of the mild virus-X-infected Green Mountain potatoes 
were indexed on Datura stramonium var. tatula by the petiole method, 
only 3 per cent of the indicator plants showed virus X symptoms. 

. Although tuber juice indexing of mild virus X on G. globosa was a 
much more reliable method than rubbing mild X petiole juice on 
D. stramonium var, tatula, the results of this investigation indicated 
that the rubbing of petiole juice on G. globosa was the most dependable 
method. 
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EFFECT OF SOIL REACTION ON THE PERFORMANCE OF 
CERTAIN SCAB-RESISTANT AND SUSCEPTIBLE POTATO 
VARIETIES (1) 


J. H. W. C. Jacos H. S. CUNNINGHAM (2) 
Cornell University, Ithaca, N.Y. 
(Accepted for publication June 1, 1951) 


On Long Island potatoes are grown every year on the same land, or 
are grown in a two-year rotation with other crops. Under these conditions 
potato scab is a serious problem where the soil reaction is not maintained 
at the proper level. To meet such problems, plant breeders have developed 
several scab resistant varieties and released them during the past few 
years (1), (2)*. The purpose of this paper is to discuss the results of 
four years’ experiments in which certain scab-resistant and susceptible 
varieties were grown on soil reaction plots ranging in pH from 4.3 to 7.6. 


MATERIALS AND METHODS 


In 1925 and 1928 soil reaction experiments were set up at the Long 
Island Vegetable Research Farm for a long range study of the effect 


(1) Paper No. 340 Dept. of Vegetable Crops, Cornell University, Ithaca, New York. 

(2) Assistant Professor and Associate Professor of Vegetable Crops and Associate 
Professor of Plant Pathology respectively. Long Island Vegetable Research Farm, 
Riverhead, New York. 

* Numbers in parentheses refer to literature cited at end of paper. 
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of soil acidity on potatoes and other vegetables. The plan of these experi- 
ments was presented in considerable detail by Wessels in 1932 (3). The 
identica! plots have been maintained through the present, and individual 
pH levels have not been changed markedly from the original. Various 
quantities of sulphuric acid and hydrated lime have been applied during 
the years to keep the pH of the various plots as near the selected point as 
possible. 

Soil reaction ranged from pH 4.3 to 7.6 with gradations of 0.3 pH. 
The plots were arranged in two groups of five replications each, so that 
all ten replications could be put in one experiment, or they could be split 
into two experiments of five replications each. Only a twenty foot roadway 
separated the two groups of plots. Each plot consisted of four rows 34 
inches apart and 38 feet in length. At least three guard rows separated 
the record rows of adjacent plots. Cultural practices were uniform for 
all the plots, so that variations in the soil reaction constituted the only 
experimental treatment under study. In 1947, 1948 and 1949 all ten 
replications were used, and in 1950 one group of five replications was 
planted to potatoes. A neutral 5-10-5 commercial fertilizer was applied 
at the rate of one ton per acre in 1947, 1948 and 1949, and at the rate 
of 2500 pounds per acre in 1950. 

Each year the varieties under test were grown side by side across the 
soil reaction plots. In 1947 single rows of Ontario, Green Mountain, Irish 
Cobbler and Mohawk were tested. In 1948 Katahdin replaced Mohawk 
and the other varieties were the same as in 1947. Four test rows of Ontario 
were grown on each plot in 1949 and no other variety was planted that 
vear. The 1950 experiment was designed to compare two scab-resistant 
varieties, Ontario and Yampa. 

The potatoes were graded all four years on a hand operated grader, 
which had a chain with openings 17¢ inches in diameter. Only yields 
of U. S. 1 size potatoes will be considered in this paper. In 1947 and 
1948 careful inspection was made of all the tubers to separate the scabby 
ones from those that were scab-free. So little scab was found on Ontario, 
and this always mild infection, that sorting for scab was discontinued in 
1949 and 1950 when only the scab-resistant varieties, Ontario and Yampa, 
were grown. 


RESULTS 


1947: Yields of scab-free tubers for the four varieties are shown graphic- 
ally in figure 1. Green Mountain and Irish Cobbler produced their highest 
yields of clean tubers between pH 4.3 and 5.2, falling off rapidly as the 
soil pH increased above 5.2. Mohawk yielded significantly more clean 
tubers below pH 5.5 than at pH 5.8 and above. All three scab-susceptible 
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varieties declined in yield with increasing pH until yields of less than 
25 bushels per acre of scab-free tubers were produced at pH 7.6. On the 
other hand, Ontario yielded better at high pH levels than at extremely 
low pH, as can be seen in figure 1. Scab was not a problem on Ontario 
at any of the pH readings. 

Figure 2 shows the performance of the susceptible varieties when 
scabby tubers were combined with clean tubers to give total yields. Although 
scab infection was severe on Green Mountain, Irish Cobbler and Mohawk 
above pH 5.2 and 5.5, scab had little or no effect on total yield. Since 
Ontario yielded nearly 100 per cent clean tubers throughout the pH range, 
the Ontario total yield curve is very similar to the curve for yield of clean 
tubers in figure 1. 
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Fig. 1. Effect of soil reaction on yield of U. S. 1 scab-free tubers in 1947. 
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1948: Results in 1948 were similar to 1947 in that the three susceptible 
varieties, Green Mountain, Irish Cobbler and Katahdin, produced the 
highest yield of clean tubers between pH 4.3 and 5.5 (Figure 3). These 
varieties yielded progressively less scab-free tubers as the pH increased 
above 5.5. Ontario performed somewhat differently than in the previous 
year by yielding less at pH 7.6 than at 6.7. This reduction at the high 
end of the pH scale was not due to scab infection, as can be seen by 
comparing the Ontario curves in figures 3 and 4. 

Total yield, clean plus scabby tubers, is presented in figure 4. All 
varieties seemed to yield slightly less at pH 7.3 and 7.6 than at lower 
pH levels. 
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Fig. 2. Effect of soil reaction on total yield of U. S. 1 size tubers in 1947. 
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Fig. 3. Effect of soil reaction on yield of U. S. 1 scab-free tubers in 1948. 
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1949 and 1950: No sorting for scab was done in 1949 or 1950, since 
Ontario and Yampa both proved so highly scab-resistant as to have only 
insignificant amounts of infected tubers. Scab lesions on these varieties 
were always slight. 

Ontario was planted alone on the soil reaction plots in 1949, and 
unfavorable growing conditions were responsible for low yields on all of 
the plots (Figure 5). The hot dry season that year caused Ontario to 
sprout profusely in the field, setting chains of small tubers on the apical 
sprout of the original tuber. Although there were no outstanding differences 
in yield, there was a slight trend toward higher yields with increasing pH, 
reaching a peak at 7.3 and declining again at pH 7.6 (Figure 5). The yield 
at pH 7.3 was statistically higher than yields at 4.3, 4.6 and 5.2, 

Yampa and Ontario were grown on the soil reaction plots in 1950. A 
favorable season produced yields four times as large as the 1949 crop 
(Figure 5). Ontario yielded best at a pH of 6.4 to 6.7, falling off sharply 
on the higher pH plots and also yielding less on the most acid plots. 
Yampa showed no significant difference in yield from pH 4.3 to 7.3, but 
produced markedly less at 7.6. 
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ig. 4. Effect of soil reaction on total yield of U. S. 1 size tubers in 1948. 
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SUMMARY 


. Certain scab-resistant and susceptible potato varieties were grown on 
permanent plots ranging in pH from 4.3 to 7.6. Four years’ results 
were presented. 

. Green Mountain, Irish Cobbler, Katahdin and Mohawk showed 
approximately the same susceptibility to scab producing the largest 
yields of scab-free tubers between pH 4.3 and 5.2, and yielding pro- 
gressively less clean tubers as the pH increased. 

. Ontario was grown on the scab plots all four years of the study and 
proved to be highly resistant to scab infection over the entire pH 
range tested, namely 4.3 to 7.6. 

. Yampa was tested only in 1950. This variety proved to be quite 
resistant to scab infection over the pH range of 4.3 to 7.6. Yampa 
yielded well at all pH levels except 7.6, at which point the yield 
declined significantly. 
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AMERICAN POTATO YEARBOOK 


The 1951 edition of the AMERICAN POTATO YEARBOOK has 
recently been published. It is again edited by John C. Campbell, Rutgers 
University College of Agriculture, and contains 80 pages of vital information 
to the potato grower, shipper, dealer and all those with an interest in 
the potato industry. 


Of special significance is the excellent illustrated article on “Trend 
in Potato Storage Design” by Alfred D. Edgar of the U. S. Department 
of Agriculture. A new feature in this year’s volume is the list of research 
projects with the names of individuals engaged in conducting research on 
Irish potatoes. There is also a complete and up-to-date list of more than 
100 recent references to potato culture in the United States. 


Other interesting items include articles on the origin and history of 
the potato, potato ring rot, rules and regulations affecting the shipment 
of seed potatoes, a list of leading United States and Canadian associations 
engaged in the improvement of the potato industry together with the 
names of the United States and Canadian seed certification officials. The 
YEARBOOK also gives information on how and where to secure helpful 
brochures and leaflets covering many phases of the potato industry. 


The new volume also contains much statistical information of value. 
There are tabulations by states of both seed and table stock production as 


well as statistics on Canadian and world potato production. 


Copies of the YEARBOOK may be secured from the AMERICAN 
POTATO YEARBOOK, Editorial Office. 319 Scotch Plains Avenue, 
Westfield, N. J. An individual copy sells for $2.00. 


SPRAYING or DUSTING 
USE 
“OHIO SUPERSPRAY” HYDRATED LIME 


with a guaranteed fineness of 99/2 % passing a screen having 
105625 openings per square inch. It contains magnesium and 
calcium. Insures greater coverage and yields. 


OHIO HYDRATE & SUPPLY COMPANY 
WOODVILLE, OHIO 


Manufacturers of Various Forms of Lime 
and Limestone Products 
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POTASH and POTATOES 


Growing potato plants will show their need for potash by 
leaves that have an unnatural, dark green color and become 
crinkled and somewhat thickened. Later on, the tip will become 
yellowed and scorched. This tipburn then will extend along the 
leaf margins and inward toward the midrib, usually curling 
the leaf downward and resulting in premature dying. It pays 
to watch for these signs, but it is a far better practice to 
fertilize with enough potash so as never to give them a chance 
to appear. 


American Potash Institute, Inc. 


1102 Sixteenth St., N. W. Washington 6, D. C. 


Member Companies: 


American Potash & Chemical Corporation 
Potash Company of America — United States Potash Company 


THE “STANDARD” 


Potato and Onion Grader 


Not only “STANDARD” but “SUPERIOR” in 
Economy, Accuracy, Speed, and Adaptability. 


More Boggs Graders in use than all other makes 
combined—there must be a reason. Send for our 
new circular and price list. 


BOGGS MFG. CORP., Atlanta, N. Y. 
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University Microfilms 
5135 North Ist St 
Ann Arbor Michigan 


NEW AG. 
MANURE 


SA 
[ABSOLUTELY NON-WRAP! 1 


At LAST—the new Farquhar Iron 
Age non-wrap Manure Spreader is 

ready to go to work for you. . . and just 

look at the extra advantages it offers. 


Easier to load, easier to pull, easy-to- 
control from tractor seat. Guarantees uni- 
form spreading, fine shredding ... there 
is positively no clogging or wrapping. Both 
upper and lower beaters and axle have self- — ” 
ing spreader you’ve ever seen, a lighter sprayers, single or double Automatic Spray 
draft, short turn job with no front wheels }- ay the sensational new Orchard 
to jam. Available in 50 and 90 bushel ca- 


pacities. 
See the new Farquhar Manure Spread- hee 
er and other money-saving Iron Age equip- 


ment—at your dealer’s. Or write for full 
details. 
A. B. FARQUHAR COMPANY 
Farm Equipment Division YORK, Pa. 


2701 Duke St., York, Pa. POTATO AND VEGETABLE PLANTERS  TRANSPLANTERS 
SPRAYERS DUSTERS + POTATO DIGGERS wEcoERS 


PLANT AND SPRAY THE [ROW AGE WAY MANURE SPREADERS + CONVEYORS + JWICE PRESSES 
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